Dr. Geoffrey Bourne: It was thought for many years that raised blood-pressure was due to an actual sclerosis of the peripheral circulation. This, we know now, is not the case. The actual hypertension itself is, from the first to the last, spasmodic in its nature. It probably starts in the 'teens in many cases and it is then very little more than an excessive physiological reaction.
It is thought now by Trueta that the actual pressor substances formed by the kidney may at first be, as it were, a physiological reaction, and he tentatively suggests that in certain individuals psychological stimuli-the ordinary stimuli of the emotions, fear or excitement -do actually produce a blanching of the renal cortex. From this blanched cortex, of course, the blood is excluded. But by the blanching renin is produced. The purpose of the production of renin is to raise the peripheral circulatory pressure so that the cortex may not be further and unnecessarily deprived of its blood supply. It is very easy to see how this in such an individual can occur and recur, and after a number of years it has its effect. This effect as regards the renal circulation-and this is quite well proved by Trueta in his various methods of examining the kidney-is the formation of a collateral circulation which is in fact a link between the juxtamedullary glomeruli and the venous circulation of the kidney. Thus we have a vascular by-pass which shunts the blood-flow from the cortex first of all only during the period of cortical spasm, but as years go on, through a more or less perfectly formed renal by-pass. When this has happened to a large degree there will be a sufficient continuous formation of renin to send the blood-pressure up permanently.
Arteriosclerosis is another factor which produces the more obvious microscopic and macroscopic changes in the retina, with permanent renal ischanmia, completely healthy renal tissue, and between the two in the same kidney partially diseased renal tissue. This is a summary of what we know about the causative pathology of hypertension, and I should now like to show a figure which is an attempt to describe what happens clinically in a case of hypertension (see Bourne, G., "Hypertension-aetiology and surgical treatment", Brit. med. J., 1948 (i) perfectly normal raised blood-pressure. As a result of emotion, as we saw frequently in young recruits, such an individual may have a systolic pressure sent up to 160 or 180 with some increase in the diastolic. Thlis is transient and then, as years go by, occur these changes in the kidney to which I have referred, the formation of the renal by-pass with a more persistent renin formation, and simultaneously the slowly increasing blood-pressure. Still at this stage there is the added effect of emotion, so that there is transitory spasm in the healthy parts of these kidneys, and therefore we have not only the permanent part of hypertension but also the transitory part as well. It is not until perhaps the age of 40 or even higher that the arteriosclerotic degeneration occurs. This, of course, takes place in all sorts of diseases, but it seems to affect the kidney before anything else. It may also involve the coronary circulation, and it may and frequently does affect the retina as well. The heart remains normal and, unless there is arteriosclerosis of the coronary circulation or of the cerebral circulation, the individual will not have a vascular lesion. I think it is perhaps true to say that hypertension itself is harmless. That sounds paradoxical. But we have all of us seen people in whom at the age of 20 a somewhat raised bloodpressure is found, and who for twenty years have remained perfectly well, without symptoms and without any change. I asked the Swedish surgeons who have been interested in coarctation of the aorta whether, in their cases, they had ever met retinitis as a result of what amounts to experimental hypertension in healthy young adults. They had never met it, so that it would seem that hypertension does not produce retinitis or other changes alone provided the blood-vessels remain healthy. In these cases one has a very good control experiment.
The cause of the hypertensive vascular complications is-to use the old phrase perhaps advisedly-a softening of the arteries. The change that occurs in every aorta at the age of 40-60 is atheroma. There are degenerative changes in the smaller vessels also but this is a separate change, it is a degeneration quite apart from that caused by hypertension. The change may be sometimes exaggerated and brought forward in the terms of the patient's age. For example, in a young individual with nephritis, whether it be due to a positive poisoning or to some negative deficiency, the arterial system shows this degeneration to a very extensive degree and very early, and I think it is extremely important to bring this point before ophthalmologists, because it means that in the search for a further explanation one must not be satisfied with hypertension alone as being the cause ofretinitis in hypertension.
I have the notes of the case of such a young man, aged 21, who had what was called malignant hypertension. As a result of sympathectomy (this was the second operation) his systolic pressure fell from 220 to about 160 and his diastolic from 140 to about 120. He had a transitory increase in the blood urea which was afterwards considerably improved. The interesting thing is that sympathectomy in this sort of case clears up to an amazing extent the retinopathy, but it does not permanently cure the patient of the hypertension. I have at the present moment in my wards one of these patients who was very nearly blind and had extensive changes in his retinae which were cleared up so that he can now read small print whereas previously he could not read large headlines. But he has now again been admitted, this time with severe hypertension and heart failure. His blood-pressure is quite as high as before but his retinm have remained normal, so it would seem that the improvement of his renal circulation has helped in the regression of the degenerative process in the retinm.
It has not permanently affected the hypertension, however, and one would not expect it to do so, because he must have permanently diseased kidneys from which renin is still, coming.
When is sympathectomy justifiable? It may on the one hand be done twenty years before it is necessary. But on the other hand if it is done too late there is an established and permanent degeneration in the kidneys. Therefore one has to remember (I) that the changes in the kidney are usually in advance of those which occur in the retina, and (2) that it is upon the ophthalmic surgeon that we very greatly rely in helping us to decide what is the state of the visible peripheral arteries. It seems to me that certain definite criteria should be fixed to try to determine when the arteries in the kidney are perfectly normal, when there is spasm only, and when there is sclerosis; also, of course, the final change when there is papillkedema and haemorrhage.
For research in the young adult records might be taken of specific vessels in the same patient from time to time and the effect of amyl nitrite or sodium amytal, which causes relaxation of the arterial pressure, might be elicited. Simultaneously a photographic examination might be made of the retina. It might be possible, on these lines, to produce and make available a series of tests that will tell us exactly what the retinal arteries are doing in the earlier stages.
Mr. E. G. Tuckwell: Sympathectomy and splanchnic neurectomy are often unsuccessful in lowering the blood-pressure to a normal figure, but it is apparent that the symptoms of the patient are relieved in a great many more cases; I believe this to be due to the fact that after operation the blood-pressure is steadier at a mean level, and that the fluctuating pressure typical of essential, or renal, hypertension imposes more strain on the heart and small vessels as seen in the retina.
The operation consists of removal of the tenth dorsal to first lumbar ganglia inclusive and the terminal portions of the splanchnic nerves. To be a complete denervation of the renal and coeliac plexuses the operation must be more extensive and possibly include most of the thoraco-lumbar sympathetic chain. Several exposures of the splanchnic nerves have been described. The most extensive operations involve partial or complete division of the diaphragm, with resection of the sympathetic nerves in the thorax and abdomen. I prefer the approach through the pleural cavity, partially dividing the diaphragm from above and removing the lateral ganglionated chain from the fourth or fifth dorsal to the first lumbar inclusive; at the same time the splanchnic nerves are removed in their entirety. The operation is technically not difficult and exposure of the nerves and ganglia is good; any damage to intercostal vessels, usually veins, is seen and hemorrhage easily controlled; the operation on one side lasts not more than an hour and the patients stand it well and are fit for the second side in two or three weeks.
I believe that we ought to operate early on those patients who are going to develop complicated, so-called malignant hypertension, but the difficulty of early diagnosis of this group is very great. Surgeons usually see them when retinitis or papilloedema or both are already present, or there is already severe renal damage. In the treatment of this disease it is essential that the physician, the ophthalmologist and the surgeon work together. I have had the great pleasure of working on this subject with Dr. Geoffrey Bourne and Dr. Graham Hayward and an expert opinion on the fundus of the eye has always been obtained from Mr. Rupert Scott or Mr. Seymour Philps. We use the grading of cases according to the retinal changes as described by Keith and Wagener:
Grade I: Normal or arteriolar constriction only.
Grade II: Tortuosity of the vessels and nicking of the veins at the arteriovenous crossings. Grade III: More marked arteriolar change and retinitis (exudate or hemorrhage). Grade IV: Papilloedema usually with exudate or hamorrhage. Spontaneous regression of the retinopathy with disappearance of the cedema, exudate-and hemorrhage does occur with sedation and rest in a few patients, but after sympathectomy there is usually an immediate and often dramatic improvement even in patients who have received long and adequate rest in bed. Most of the patients with the worst eyes noticed a definite subjective improvement in their vision before they had left the surgical ward, that is to say within two weeks of the second operation. This improvement is remarked by the patient before my unskilled eye can detect an improvement in the fundus.
Changes in the eye caused by thrombosis of the retinal vessels always improve spontaneously l believe; one such patient of mine now has an almost normal fundus although the second part of the operation was not attempted on account of coronary thrombosis and her pressure is more or less unchanged.
A good renal function is desirable for a good operative risk; but I have operated on three patients with poor excretion and raised blood urea, with remarkable improvement in their general health and regression of the disease from Grade IV to Grade I. In these patients the renal function is not improved; one of them is now moribund one year after operation, he still has normal fundi and has enjoyed some months of comparatively normal life at work after being practically blind.
Analysis of my personal cases of complicated hypertension would be of little value as they only amount to 12, 9 of Grade IV and 3 of Grade III; but Professor Paterson Ross has very kindly allowed me to include his cases giving a total of 16 Grade IV and 6 Grade III. In all those patients whose eyes have deteriorated the blood-pressure has not responded to treatment and the diastolic pressure is the same or higher than before operation.
In all those patients with improvement the blood-pressure, though seldom reduced to normal limits, is nevertheless substantially improved and-this I believe is very importantless variable from day to day and hour to hour. I would conclude by saying that although sympathectomy and splanchnicectomy may not cure the patient with complicated hypertension, nor possibly prolong life, yet there is a very good chance of relieving the symptoms, especially those of headache and impaired vision.
In two cases there has been some optic atrophy after the retinitis has subsided; in both patients the retinopathy had been present for a long time.
The great contra-indication to operation is the elderly patient with generalized arteriosclerosis in whom the body has lost its adaptability to a lowered blood-pressure and who is likely to die of coronary or cerebral thrombosis if not operated upon, and certain to die of these complications with the added risk of renal failure after operation.
Mr. A. S. Philps showed some fundus pictures of patients before and after sympathectomy had been performed by Mr. Tuckwell. He said: These patients have not been specially chosen, being simply those patients who presented themselves at a moment when I had an opportunity to make a fundus drawing. It is fortunate that the fundus camera and colour film will soon make the laborious art of fundus-painting unnecessary. I am very grateful to Dr. Geoffrey Bourne and Mr. Tuckwell for the opportunity afforded for observing the fundus changes in these patients.
Hypertensive retinopathy is a comparatively new term which has come to replace arteriosclerotic and renal retinitis, for it seems evident that in both these conditions the retinal changes are brought about solely by arteriolar spasm and long-continued high blood-pressure, and that when this high pressure is caused to fall within normal limits many of the retinal lesions disappear. I have not found any one type of exudate confined to a particular kind of case and furthermore the cotton-wool patches, which used to be thought typical of renal retinitis, may occur in hypertension from any cause.
The Americans have classified hypertensive retinopathy into four stages. The method is by no means exact as the age of the patient makes a difference in the hypertensive changes produced.
Stage I is minimal arterial narrowing. What we should describe as mild arteriosclerosis. Stage II shows a more marked degree of this plus arteriovenous compression. Stage III includes retinal aedema, exudate and haemorrhages. Stage IV shows papillmedema. This papilleedema, as understood by the physicians, does not mean the low degree of retinal oedema spreading on to the disc, which we, as ophthalmologists, commonly observe, but the more defined and isolated swelling of the disc due to raised intracranial pressure following hypertensive encephalopathy.
It seems that this same papilloedema, as I understand it, marks the dividing line between a benign and a malignant hypertension. A case with papilloedema and no other retinal change is called malignant hypertension while one with retinal oedema, haemorrhages and exudates is called a benign hypertension. Perhaps I have interpreted this distinction too literally, but, it seems to be a purely arbitrary one, and I know it is made because I personally observed over two years the eyes of a friend of active habits and no symptoms except for interference with vision due to retinal exudate and haemorrhage. He died at the end of that time and only at the last was his condition described as malignant hypertension. It seems to me that retinal cedema and exudate are a portent of things to come as surely as is papillmedema due to encephalopathy, and should denote a malignant and not benign condition. The following case is included to illustrate the end-condition of the retina in hypertension when relief of the hypertension is not possible.
Mrs. G., aged 40, was admitted to St. Bartholomew's Hospital in April 1941 with a six months' history of migraine, breathlessness and cedema of the ankles. On admission to hospital she had a tachycardia of 112 and blood-pressure of 260/200. A drawing was made of her fundus appearance on admission ( fig. 1 ). There was a moderate degree of retinal cedema, though the choroidal pattern could still be made out, with a partial star figure at the macula. Arteriovenous compression and scattered hlmorrhage and exudate: a Stage III hypertensive retinopathy.
The macular star figure is a fairly accurate record of the degree of retinal cedema. The retina appears to be held down at the fovea to the underlying pigment layer, and as it is elsewhere free, lines of tension form which radiate outwards from the fovea whenever the retinal tissues become stretched by cedema. These lines of tension are a sign of retinal cedema from whatever cause, and may also be seen in thrombosis of the central retinal vein and in papilloedema due to intracranial neoplasm, though in this condition the macular fan is always partial and is confined to the area between the disc and the macula. These are not original observations but were made twenty years ago by Foster Moore.
Ophthalmoscopically the lines of tension are marked out by lines of white exudate and I do not know whether it is that the exudate occurs only along those lines, or whether it is deposited everywhere but only reflected from those points. In either case the rise and fall of retinal cedema can be gauged from the appearance and disappearance of the macular fan.
One month after admission there were additions to the star figure and on June 5-two months after admission-the next drawing was made ( fig. 2 ).
There is a general increase in the cedema, as shown by the disappearance of the choroidal pattern and the increased blurring of the disc and we may now say that she has passed to Stage IV and has papillcedema. The star figure is more complete and the central pit is deeper. She died of terminal congestive heart failure and pneumonia three days after that picture was made. These drawings are shown here in order to heighten the contrast between the fate of this patient and that of those whose blood-pressure can be reduced by surgical means, viz. Cases I, IL and LII. CASE I.-A. D., aged 25, was admitted to St. Bartholomew's Hospital in January 1947. Blood-pressure 230/150. The patient complained of misty vision, headaches and that he saw white lights as green with the right eye. His retina showed a true Stage IV retinopathy, with papilleedema and an early star figure. During February and March 1947 he had two operations for transpleural sympathectomy. I next saw him on June 12, 1947, when his systolic pressure had fallen to 175, and his right vision had improved to 6/9. The papillcedema had disappeared and there was only a trace of retinal cedema at the macula with the last remaining fragments of a star figure. The interval between the paintings of his right eye was therefore six months. On January 29, 1948, his blood-pressure was 175/110, right vision 6/6 unaided and there was no hzemorrhage, exudate or cedema in either eye. The retinal arteries remain very thin especially round the disc, as one would expect for it is not upon their nerve supply that the operation is carried out, and the disc is pale.
This seems to me a striking improvement, maintained over one year and not to be accounted for by rest . 1) and after (fig. 2) sympathectomy. star figure. There were many venous hlemorrhages due to compression of the vein at the arteriovenous crossings, and the constriction of the arteries at and near the disc was very marked (fig. 1) .
The next picture (fig. 2) was painted in October 1947, i.e. six months' interval between pictures. This shows a disappearance of the hwmorrhage, exudate and cedema and some pallor of the disc. Collateral venous circulations have developed to overcome obstruction. His vision was 6/9.
He now writes that he is at work and his vision is good. Here again a very striking improvement is evident. CASE III.-W. P., aged 23, male. First seen by me in St. Bartholomew's Hospital in December 1947, complaining of headaches and poor vision. Right vision was 6/18 and left was less than 6/60. Both fundi showed Stage III retinopathy with fairly complete star figures and moderate retinal cedema. He had a bilateral splanchnic neurectomy and I saw him again on January 21, 1948. There was still some retinal cedema but the blood-pressure had fallen to 170/110, and the exudate had become powdery, which is usually the last stage before disappearance. His vision had improved from right 6/18 to 6/6, and left 6/60 to 6/9 unaided.
I last saw him on March 1, 1948, when he was readmitted to Hospital under Dr. Bourne with some congestive heart failure from which he is now recovering. The fundi show hardly any exudate though there is still a little cedema. His blood-pressure is 160/100. SUMMARY Three patients, not specially selected, were described. All three complained of failing sight and in all there were such gross retinal changes that it seemed their vision must fail altogether before long unless some reduction in their blood-pressure could be achieved. The longest history of the three after operation is only a year, but all three have normal vision at this time, which seems to be a very remarkable thing considering the usual outcome of such cases.
Mr. E. F. King said it was surprising that patients with Stage IV hypertensive retinopathy rarely showed neurological disturbance. It might well be that the papilloedema represented the terminal stage of generalized retinal cedema rather than the response to increased intracranial tension. In the few cases he had observed with gross papillcedema there had been little improvement in the fundus condition following operation.
Mr. 0. Gayer Morgan referred to a case which he saw over a year ago, with high bloodpressure, 240/160 and with Stage IV retinopathy. The patient, a student, had the first operation of sympathectomy on one side, and the next day he complained that one of his eyes was quite blind. He had been seeing about 6/18 with each eye. Now he had no perception of light in that eye at all. Mr. Morgan presumed that he had thrombosis of the central retinal artery, but there was no possibility of seeing the fundus changes in such a condition because it was masked by the extremely cedematous condition of the disc, macula and fundus generally.
The patient had his second operation three weeks later and he was now actually back at Cambridge engaged on his previous studies. On looking at his fundus he had complete optic atrophy on one side, with no perception of light. With the other eye he was able to see 6/6, but one was surprised that that was so in view of the irregularities at the macula and the extremely narrow arteries. Would it be a difficult thing to deal with the cervical sympathectomy at the same time? Would that in fact make his retinal arteries dilate and would it also help in preventing a thrombosis of the central retinal artery which had certainly occurred in this man.
Mr. R. W. Stephenson said that Mr. Philps had remarked upon the distinction between benign and malignant hypertension. Was there any real distinction between these two conditions? Was the second not merely an extreme degree of the first?
Mr. R. B. Terry said that the examination of the fundi was important not only for prognosis and diagnosis but also, one would like to think, because the condition of the fundi was a reflection of what was happening throughout the body. If these haemorrhages took place in the fundi it was hardly conceivable that they should be only occurring there and not also in the kidneys and the heart. If that were true it would give a better indication of why things were going wrong elsewhere.
With regard to the etiology of the hamorrhages and the effect of sympathectomy on the retinal appearance, there might be another factor concerned, namely, capillary fragility. Capillary fragility had been shown to exist in quite a high proportion of cases-some 20% of hypertensives-and among those who showed this phenomenon there was an increased incidence of cerebral and retinal vascular catastrophes.
With regard to the effect of sympathectomy, it might be that if sudden and repeated rises in the level of the blood-pressure as mentioned by Mr. Tuckwell did not occur, the haemorrhages also did not occur. It was possible that sympathectomy by some means also affected capillary fragility. That abnormal capillary fragility did exist in many hypertensives had been shown conclusively and it could be moderated by administering rutin. Sympathectomy must be causing some change other than merely the reduction of blood-pressure, since in certain cases, in spite of the blood-pressure going up, there had been no return of the haemorrhages.
The President asked what was the relationship between arteriosclerosis, hypertension and the kidney condition. In how far were these separate entities dependent on each other and what was the causal relationship between them.
Dr. Geoffrey Bourne said, in answer to the President, he would suggest that hypertension was a separate entity from arteriosclerosis, and that in those people whose arteries were liable to degenerate the hypertension would inevitably accentuate the arteriosclerotic changes.
But hypertension might be present alone, certainly for twenty years, as in coarctation cases, and in other individuals who had hypertension for a long time without any clinical signs of actual arterial change. Therefore arteriosclerosis, he thought, could be definitely said not to cause hypertension. Hypertension certainly would accelerate changes.
With regard to the other points, he thought that the reason why one did get clinical information that an individual with a Stage IV change in the retina had apparently been perfectly well until quite recently was that such cases were far more commonly renal than hypertensive. These individuals had been apparently well until they came up to the ophthalmic department with loss of vision. There were a few cases of hypertension in elderly people who certainly manifested a Stage IV change in the retina. In some there had been quite a long history and the explanation of that was the difference in the aetiology of the two types.
As to whether there was any essential difference between benign and malignant hypertension, these were just useful labels, and not anything more. He would say that an individual had malignant hypertension when he had arterial retinal changes with papilleedema and that in most of such cases the progress of the disease had been accelerated, so that there was a story of continuous deterioration. Finally, most of such cases were rather young-not middleaged.
Dr. Terry's statement about the possibility of fragility of the capillaries was an interesting one. He would stress again that there were two quite distinct things-there was hypertension and there was also a factor which caused the blood-vessels to become vulnerable to the effects of hypertension. That was something separate and distinct. It was frequently not present for many years, but after all everyone degenerated physically as he grew older, and the young individuals with nephritis unfortunately got a similar sort of change much earlier in life. Therefore the change in the blood-vessels was an extremely important and quite separate problem.
Mr. E. G. Tuckwell, also in reply, said that the term "malignant hypertension" was a bad one. It would be much better to use the term "complicated hypertension". He agreed with Dr. Bourne that it was all one disease, and it could be called complicated when there was retinopathy and other eye changes.
Mr. A. S. Philps, in reply, said that Mr. King had raised the question whether Stages III and IV were the same thing or degrees of the same thing. While he was not sure on that point he thought that in some cases Stage IV was different, as there was present in it not only hypertensive changes in the retina but a type of papillcedema which denoted a space-taking lesion in the skull. One of the pictures shown accompanying his paper did bring out this point.
Mr. Philps recalled that Mr. Paterson Ross and Professor Gask had carried out a cervical ganglionectomy at St. Bartholomew's Hospital. Mr. Foster Moore had been asked to see the patient afterwards and he had declared that he could not see any enophthalmos or difference in the calibre of the retinal vessels on the two sides.
